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® Process for the recycling of waste powder coating compositions. 



© Waste powder is coalesced by the action of heat 
and transformed into granules which are recycled to 
produce fresh powder coating compositions of first- 
grade quality. Also disclosed is an apparatus for 
carrying out the process of the invention, comprising 
feeding and heating means. 
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The present invention relates to a process for 
the recycling of waste powder coating composi- 
tions. More particularly, it relates to the use of an 
agglomeration step in the recycling of waste pow- 
der coating compositions. 

Waste powder coating compositions 
(hereinafter waste powders or waste powder coat- 
ings) as used herein are waste powders obtained 
during the preparation or application of powder 
coating compositions. 

Waste powders are obtained at various stages. 
An important source of waste powder is found 
during preparation of the powder : the fines left 
after the separation step (usually by cyclone ex- 
traction) cannot be used as powder coating (if only 
because they block the spraying lines). Recycling 
of the oversprayed powder during application is 
generally possible to a certain extent; it is never- 
theless another important source of waste powder : 
indeed, after separation (usually by cyclone extrac- 
tion), it contains an excess of fines which are not to 
be re-used for high-quality coating. Further, it is 
generally contamined (e.g. with other colours). A 
discussion of waste formation may be found in a 
paper by K. Craine (Product Finishing, August 
1988, pages 18 ff.). 

As landfilling or incineration are less and less 
acceptable to dispose of the waste powder, there is 
thus a need to find uses for waste powders. 

Many options have already been investigated 
(see e.g. the communication on "Re-use of powder 
coating waste", VOM-INSURTEC Colloquium, 
Ghent, 22.03.91). 

The use as binder in conventional solvent- 
based paint compositions is contrary to the philos- 
ophy of reducing solvent emission. The use of 
water to prepare a so-called "aqueous powder slur- 
ry" is limited by the low stability of the suspension. 

It has also been proposed to use waste powder 
as binder to prepare various building materials 
from inert waste material (see e.g. NL-9200479-A). 

The above uses are however of less economic 
interest than the recycling of waste powders as (or 
in) fresh powder coating compositions. The above 
cited paper by K. Craine also contains a review of 
powder recovery techniques. 

The direct recycling of waste powder is possi- 
ble but subject to stringent conditions and limited 
to second-rate uses, such as primer coatings in 
two-layer systems or as coatings in less-demand- 
ing applications (e.g. for warehouse scaffoldings). 

Recycling waste powder as feed material in the 
production of powder coatings has also been inves- 
tigated as e.g. in DE-4028567-A; it is however 
limited to a few percents (depending i.a. on the 
powder composition) and thus does not suffice for 
the recycling of all waste powders. Further, pow- 
ders prepared partly with recycled waste tend to 
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give more defects in the final coatings. 

There is thus a need in the art of an improved 
process for the true recycling of waste powders 
into first-grade powder coating compositions. 

s One of the main problems for the recycling of 

waste powder lies in the feeding of said powder 
into an extruder. Technical solutions are known to 
that problem, but they require very expensive ap- 
paratuses, particularly when fines are concerned. 

70 Another main problem lies in the reduction of the 
extruder throughput when fines are extruded, even 
as a small percentage of the feed. 

There is thus a need in the art for an improved 
process for the recycling of waste powders, par- 

15 ticularly of fines, into fresh powder coating com- 
positions. 

It is an object of the invention to provide an 
improved process for waste powder recycling. 

Another object of the invention is to provide a 
20 process for the recycling of waste powder fines. 

A further object of the invention is to provide 
an improved process for returning waste powder 
into an extruder. 

Still another object of the invention is to pro- 
25 vide a process for extruding waste powder with an 
increased throughput. 

According to the invention, there is provided a 
process for the recycling of waste powder, com- 
prising the steps of : 
30 (a) introducing the waste powder into an ex- 
truder, said waste powder being used either as 
sole feedstock or in addition to feedstock com- 
ponents as required to prepare fresh powder; 

(b) extruding the feedstock into a homogeneous 
35 extrudate; and 

(c) transforming the extrudate into a first-grade 
powder coating composition; 

characterised in that it comprises the additional 

preliminary steps of : 
40 (i) forming a layer of waste powder; and 

(ii) subjecting the said layer to heat, at least up 
to coalescence of the powder but below the 
decomposition or cross-linking of any part of the 
composition. 

45 The layer of waste powder may be formed by 

any means. It is however preferred to deposit a 
layer of powder on transportation means such as a 
transportation belt. To obtain an even layer of pow- 
der, it is most preferred to use a vibrating hopper. 

so The layer may be as thin as 0.1 mm and as thick 
as 1 cm, but practical considerations lead to layers 
of 1 to 6 mm, preferably of 2 to 4 mm thickness. 

The heating of the powder layer may be done 
by any heating means. According to an embodi- 

55 ment of the invention, the powder is pressed and 
heated from one or both sides, preferably pressed 
between a heated roll and the transportation belt or 
between heated rolls. According to another em- 
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bodiment, the powder is passed through a heating 
area, preferably through a furnace. According to a 
preferred embodiment of the invention, the powder 
is heated by infrared light, most preferably by 
infrared lamps. 

Once the means for practising the invention 
have been selected, one skilled in the art will easily 
determine the operating conditions (heating time, 
heating temperature, pressure, etc, as may be ap- 
plicable). 

The coalesced material is then transformed 
into larger, relatively permanent masses, having the 
shape of irregular granules or pellets (hereinafter 
granules). This generally requires a grinding step, 
although by carefully selecting the operating con- 
ditions in certain embodiments, it is possible to 
obtain a coalesced material self-transforming into 
granules (e.g. upon discharge from a transportation 
belt). 

The granules are then recycled in the process 
for producing first-grade powder coating composi- 
tions. The Applicants have surprisingly found that, 
while fines or overspray could only be recycled to 
a very limited extent (often with a strong reduction 
in the production rate and with problems in the 
quality of the resulting coatings), use of the gran- 
ules proved to be possible to a large extent (up to 
the recycling of pure granules) and without any 
quality problems. When the waste powder is rein- 
troduced into an extruder in addition to feedstock 
components (i.e. raw materials as required to pre- 
pare fresh powder), it has been observed that addi- 
tion of the granules unexpectedly allow to increase 
extrusion throughput in comparison to addition of 
the powder as recovered for recycling. One of the 
advantages of the process of the invention is that 
there is however no need to mix the granules with 
feedstock components, i. e. that waste powder 
(particularly production fines) can be transformed 
into first-grade powder coatings. 

The process for production of powder coatings 
compositions is well-known in the art and need not 
be described herein. Reference is e.g. made to the 
following books : 

- Powder Coatings, T.A. Misev, Wiley, 1991 
(particularly Chapter 5); 

- Surface Coatings, S. Paul, Wiley, 1985 (par- 
ticularly Chapter 8.4); 

- Surface Coatings, vol. 2, OCCA, TAFE Edu- 
cational Books, 1984 (particularly Chapter 
42); 

- The Science of Powder Coatings, D.A. Bate, 
SITA Technology, London, 1990. The pro- 
cess of the invention is applicable to the 
recycling of any powder coating composition. 
As far as mixtures of two or more composi- 
tions are concerned, their compatibility 
should be evaluated first. 
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The present invention also discloses the ap- 
paratus for performing the agglomeration process 
steps of the invention. The apparatus comprises 
means for forming a layer of waste powder, means 
5 to heat the said layer, means to transform the 
coalesced material into granules, and means to 
transport the granules into the means for producing 
first-grade powder compositions. In addition, there 
are provided, as may be applicable, means to 
w transport the layer of waste powder through the 
area where it is subjected to heat and/or means to 
recover the coalesced material. The apparatus 
preferably operates continuously. 

Figure 1 is a schematic view of an apparatus in 
15 accordance with an embodiment whereby the pow- 
der layer is pressed between a heating roll and a 
conveyor belt. 

Figure 2 is a schematic view of another such 
apparatus in accordance with another embodiment 
20 whereby the powder layer is heated by infrared 
lamps. 

Referring to Figure 1, waste powder is intro- 
duced into hopper 10 and dispersed uniformly onto 
an upper plate 16. Uniformity of dispersion of the 

25 powder is obtained by using means well known by 
those skilled in the art; for the purpose of this 
embodiment, there is shown a vibrating plate 16. 
The waste material is transported onto a conveyor 
belt 24, the rate of flow being controlled by varying 

30 e.g. the vibration amplitude or frequency or both. 
Once upon the conveyor belt 24, the waste powder 
is pressed by a heating roller 30 to form a layer of 
coalesced powder 22. At the end of the belt 24, a 
scraper 28 removes the coalesced material which 

35 falls into a grinder 26 wherein it is transformed into 
granules. The granules may then be recovered and 
sent to a storage tank 32. 

Referring now to Figure 2, waste powder is 
introduced into hopper 10 and dispersed uniformly 

40 onto an upper vibrating plate 16. The layer of 
waste material is transported onto a conveyor belt 
24, above which are positioned infrared heating 
means 20. The powder coalesces into a layer 22 
which is scraped off the belt 24 by a scraper 28. 

45 The coalesced material falls into a grinder 26 
wherein it is transformed into granules. The gran- 
ules may then be recovered and sent to a storage 
tank 32. 

The following examples are provided to exem- 
50 plify the invention. 

Examples 1 and 2 

The following white powder composition was 
55 used : 

- 30 wt% epoxy resin produced from bisphenol 
A and epichlorhydrin and having an epoxy 
content of about 1350 mmol/kg, a molecular 
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weight of about 1500 and a viscosity of about 
3.5 Pa.s at 150*C and 0.7 Pa.s at 175*C; 

- 30 wt% saturated carboxylated polyester res- 
in having an acid number of about 77 and a 
viscosity of about 1.3 Pa.s at 165°C; 

- 1 .5 wt% additives; 

- 38.5 wt% pigments and extenders. 

The regular powder had the following particle 
distribution : 
10 vol.% below 10 um 
50 vol.% below 35 um 
90 vol.% below 70 um 

Both fines obtained during production (example 1) 
and waste powder obtained during application (ex- 
ample 2) have been collected. The chemical com- 
positions of the waste powder was not checked for 
contamination. They had a particle distribution as 
follows : 

Example 1 Example 2 10 vol.% below 1 um 10 
vol.% below 1 .5 um 

50 vol.% below 3 um 50 vol.% below 7 um 
90 vol.% below 7 um 90 vol.% below 18 um 
100 vol.% below 190 um 

The waste powders were each heated by an ap- 
paratus essentially according to Fig. 2, using in- 
frared lamps placed at 36 cm of the powder layer 
and irradiating a surface of 14 cm width and 28 cm 
length. The infrared lamps had a nominal rating of 
220 V and 8000 W and were used at 30 % of the 
maximum voltage. 

Layers of about 6 mm of each powder were 
laid (separately) on the conveyor belt which moved 
at a speed of 14 cm/min. After heating, the pow- 
ders had coalesced throughout; they were then 
coarsely ground and returned as feed material to 
the extruder used to prepare fresh powder coating 
of the above-mentioned composition. 
The addition of 20 wt.% granules in the extruded 
product had practically no influence on the rate of 
extrusion in the following conditions, as well for the 
granules from production fines (example 1) as for 
that from waste powder obtained during application 
(example 2) : 

- barrel temperature : 130*C 

- screw temperature : 70 ° C 

- rotation speed : 150 rpm 

- screw length/diameter ratio : 7 

- extrusion rate : 1.4 kg/min. 

After grinding and sieving, the respective pow- 
ders were applied on 1 mm thick cold-rolled steel 
plates (with FeP0 4 pre-treatment) and baked 8 
minutes at 200 °C (object temperature) to give 
coatings about 75 um thick : the resulting coatings 
had no defects. 

The examples above clearly show the advan- 
tages of the process and apparatus of the present 
invention. Although several specific embodiments 
of the present invention have been described in the 



detailed description above, this description is not 
intended to limit the invention to the particular form 
or embodiments disclosed herein since they are to 
be recognised as illustrative rather than restrictive, 
5 and it will be obvious to those skilled in the art that 
the invention is not so limited. 

Comparative examples A and B 

10 Waste powders obtained during production 

(Comp. Ex. A) and during application (Comp. Ex, 
B), as described respectively in examples 1 and 2, 
were directly returned as feed material to the ex- 
truder used to prepare the fresh powder coating 

15 composition. 

The following rates of extrusion were observed 
as well in comparative example 
A as in comparative example B, in function of the 
amount of waste powder added, the extrusion con- 

20 ditions being as described for examples 1 and 2 : 

0 wt.% waste powder 1 .4 kg/min 
• 5 wt.% 1.3 kg/min 

10 wt.% 1.15 kg/min 
15 wt.% 0.9 kg/min 
25 20 wt.% 0.4 kg/min 

After grinding and sieving, the powders were used 
to prepare coatings, still as described for examples 

1 and 2. The resulting coatings were of the same 
quality as those prepared in examples 1 and 2 

30 respectively. 

Those comparative examples demonstrate that 
the process of the invention is advantageous over 
the prior art. 

35 Claims 

1. Process for the recycling of waste powder, 
comprising the steps of : 

(a) introducing the waste powder into an 
40 extruder, said waste powder being used ei- 
ther as sole feedstock or in addition to 
feedstock components as required to pre- 
pare fresh powder; 

(b) extruding the feedstock into a homo- 
45 geneous extrudate; and 

(c) transforming the extrudate into a first- 
grade powder coating composition; 

characterised in that it comprises the additional 
preliminary steps of : 
so (i) forming a layer of waste powder; and 

(ii) subjecting said layer to heat, at least up 
to coalescence of the powder but below the 
decomposition or cross-linking of any part 
of the composition. 

55 

2. Process according to claim 1, wherein said 
layer is formed on a conveyor belt. 
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3. Process according to either of claims 1 and 2, 
wherein said layer has a thickness of from 0.1 
to 10 mm. 

4. Process according to any one of claims 1 to 3, 5 
wherein said layer has a thickness of from 2 to 

6 mm. 

5. Process according to any one of claims 1 to 4, 
wherein said layer is subjected to heat, by the w 
use of means selected from heated rolls, in- 
frared lamps and furnaces. 

6. Process according to any one of claims 1 to 5, 
wherein said heating step is followed by a step is 
of transforming the coalesced powder into 
granules by grinding. 

7. Apparatus for the treatment of waste powder 
coating, comprising : 

(i) means for forming a layer of waste pow- 
der; 

(ii) optionally, means for transporting the 
layer of waste powder; 

(iii) means for heating the layer of waste 
powder up to coalescence but below the 
decomposition or cross-linking of any part 
thereof; 

(iv) optionally, means to recover the co- 
alesced material; 

(v) means to transform the coalesced ma- 
terial into granules; and (vi) means to trans- 
port the granules into (vii) means for pro- 
ducing first-grade powder coating composi- 
tions. 

8. Apparatus according to claim 7, wherein said 
heating means are selected from heated rolls, 
infrared lamps and furnaces. 

40 
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(54) Process for the recycling of waste powder coating compositions 

(57) Waste powder is coalesced by the action of heat 
and transformed into granules which are recycled to pro- 
duce fresh powder coating compositions of first-grade 
quality. Also disclosed is an apparatus for carrying out 
the process of the invention, comprising feeding and 
heating means. 
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